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Abstract. The experiment aimed the effect of the environmental temperature alternatively 
35°C/20°C (experimental group) compared to the constant temperature of 20°C (control group) on the 
energy metabolism of Large White pigs during the late fattening period. The experiment was ended 
when the animals reached 100 kg body weight. The animals had free access to standard, isoprotein and 
isocalory diets. The daily exposure for 10 hours to 35°C increased the fattening period with 11 days, 
depressed the average daily gain by 23% and the fat layer thickness by 12.5%. The efficiency of 
metabolisable energy utilization as energy retained in fat was 14.1% lower in the experimental group 
than in the control group. 
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INTRODUCTION 
 
The heat stress induced by the high environmental temperatures affects particularly the 
animals of 80-100 kg body weight:  feed intake and the weight gain decreased, while feed 
conversion ratio increased until 5 kg CF kg gain (Burlacu, 1985). 
 
MATERIALS AND METHODS 
 
The experiments were conducted on 24 Large White pigs with an average weight of 
82 kg. Two animals were slaughtered in the beginning of the experiment in order to determine 
the chemical composition and the caloricity of the initial body mass. The remaining animals 
were assigned to two groups of 11 animals each. The control group (G1) was exposed to a 
constant environmental temperature of 20°C, while the experimental group (G2) was exposed 
for 10 hours to 35°C±1°C and 14 hours to 20°C±1°C, on a daily basis. The relative humidity 
was 72%. The pigs were housed in air-controlled rooms. 
The experimented was ended when the animals reached 100 kg body weight. 
The animals had free access to standard, isoprotein and isocalory diets, with 13.5% 
crude protein (CP), 4.9% lysine and 3100 kcal/kg metabolisable energy. Feed intake was 
measured on a daily basis. The animals had free access to water. 
The digestibility coefficients for the nutritive substances were established as a result of 
3 specific experiences, seven days each. The energy-protein balance was calculated using the 
comparative slaughtering method, conducted at the beginning and in the end of each 
experience. Feed, excreta and meat samples were analyzed according the Weende scheme.  
The crude protein was determined with Tecator–Kyeltec Auto Analyze. The ether extract was 
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determined by Soxtec System HT, starch by the polarimetric method and sugar by Bertrand's 
method. The gross energy was calculated using standard equations. The digestible energy and 
digestible protein were determined by the specific experiments, when there recorded ingesta 
and excreta. The energetic and protein metabolism were calculated using mathematical 
modeling and the metabolisable energy (MEc) was calculated using Withmore’s formula. 
Energy-protein balance was calculated on the basis of comparative slaughter made at the 
beginning and end of the experiment. 
The data were ANOVA statistically processed.  
 
RESULTS AND DISCUSSION 
 
Group 1 was reached the target of 100 kg weight after 29 experimental days, while 
group 2 was reached the same weight after 40 days (Tab.1). The difference was significant 
(p≤ 0.05). The daily exposure of group 2 to 35°C for 10 hours increased the fattening period 
with 11 days. The average daily weight gain was 613.8 g for group 1 and 472.6 g for group 2, 
with 23% lower compared to group 1 (p≤0.05). The literature mentions that, during late 
fattening, the average daily weight gain was 300 g at a constant temperature of 30°C and    
450 g at 32°C.  
The fat layer thickness was 13.2 mm in group 1 and 10.5 mm in group 2. Versus group 
1, the exposure to alternate heat stress was determined a 12.5% depression of this parameter. 
The literature mentions that the fat layer thickness dropped by 25% at the constant 
temperature of 30°C (Dietl et al., 2000). 
 
Tab. 1  
Pig performance and carcass traits 
 
Specification MU G1 (20°C) G2 (35°C/20°C) 
Initial weight  kg/animal 82.5 81.5 
Final live weight  kg/animal 100.3 100.4 
Experimental period days 29 40 
Average daily gain g 613.8 472.6 
Compound feed intake kg 3.24 2.48 
Carcass weight kg 78.1 77.6 
Average thickness of the fat layer mm 13.2 10.5 
 
Based on specific experiments, it was obtained the following coefficients (Tab. 2): 
organic matter (OM) 88.47% (G1) and 88.18% (G2); crude protein (CP–apparent 
digestibility) 91.02% (G1) and 91.74% (G2); energy 89.43% (G1) and 89.07% (G2). The 
exposure to heat stress did not influence significantly the diet digestibility in neither of the 
two groups. 
Tab. 2  
Coefficients of diet digestibility (DC%) 
 
Specification G1 G2 
Organic matter OM 88.47 88.18 
Crude protein CP 91.02 91.74 
Ether extract 82.51 81.62 
CF 73.41 73.04 
Energy 89.43 89.07 
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The hot slaughter yield was 78.72% in group G1 and 78.16% in group G2; the cold 
slaughter yield was 77.36% to 77.03% in G1 and G2.The differences are not significant. 
Migdal et al. (2005) shows that the values of the cold slaughter yield are between 74-78% at 
heat stress. 
For group 1 the energy balance (Tab. 3) shows values of 975 kJ/G0.75 metabolisable 
energy (ME), 576 kJ/G0.75 metabolisable energy for production (MEp) and 59% efficiency of 
utilization. The corresponding values for group 2 were 915 kJ/G0.75 MEc, 480 kJ/G0.75 ME 
and 52.5% efficiency of utilization. 
For the group 1, the energy retained as gain (RE) was 14 kJ/G0.75, of which 6 kJ/G0.75 
in protein (PEr). The corresponding values for group 2 were 13 kJ/G0.75 RE, of which             
6 kJ/G0.75 PEr. The efficiency of ME utilization as PEr was 0.61% in group 1 and 0.65% in 
group 2, the differences were not significantly (p≥0.05). The efficiency of ME utilization as 
LEp (energy retained in fat) was 0.85% in group 1 and 0.73% in group 2, with 14.1% lower 
(p≤0,05). 
Tab. 3 
Energy balance (by G0.75) 
 
Specification G1 G2 
MEc, kJ 975 915 
MEp, kJ 576 480 
RE 14 13 
PEr, kJ 6 6 
LEr, KJ 8 7 
Efficiency utilisation (MEp / MEc), % 59 52.5 
PEr/ MEc 0.61 0.65 
LEr/ MEc 0.85 0.73 
 
In 75-110 kg pigs, the literature mentions that the efficiency of metabolisable energy 
utilization for protein retention (PEr/ MEc) varied between 0.57 and 0.80 and for fat retention 
(LEr/ MEc) varied between 0.70 and 0.92 (Oksbjerg et al. 2000).  
 
CONCLUSIONS 
 
- The daily exposure to 35°C for 10 hours increased the fattening period with 11 days.  
- The alternate exposure to heat stress depressed the average daily weight gain with 23% 
if compared to the exposure to constant 20°C. 
- Fat layer thickness decreased with 12.5% in the animals exposed to heat stress if 
compared to 20°C. 
- The efficiency of metabolisable energy utilization as energy retained in fat decreased 
with 14.1% in the animals exposed to heat stress if compared to exposure to 20°C.   
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